Increased fructose consumption predisposes to nonalcoholic steatohepatitis (NASH).There no effective treatment to be used as the second line when lifestyle modification is insufficient .So, the aim of this study was to evaluate the effect of Curcumin on some biochemical markers in fructose induced NASH . Sixty male albino rats were divided randomly and equally into three groups. Group I (control group). Group II (NASH group), received 70% fructose for 5 weeks .Group III (curcu min treated NASH group), fed as group II follo wed by daily admin istration of curcumin at a dose of 50 mg/ kg orally for 6 weeks. Blood samples were co llected to measure lip id profile, and liver enzy mes activit ies . Liver tissues samples were collected for estimation of mRNA expression levels of nuclear factor E2-related factor-2 (Nrf2) using quantitative real-time PCR ,levels of Beclin 1, AMPK, IL6 and Nrf2 DNA -binding activ ity by ELISA method, and oxidative stress markers malondialdehyde (MDA), supero xide d ismutase (SOD) ,GSH spectrophotometrically. NASH was confirmed by histopatholo gy as well as increased activity of liver en zy mes and marked dyslipidemia .Curcu min ameliorated biochemical disturbance in NASH by upregulating autophagy process through increasing Beclin 1, increasing AMPK and hampered IL6 levels in the liver . It also restored redox balance as evident by suppressing MDA formation and preservation of intracellu lar antio xidants status via increasing GSH, activating SOD and Nrf2 signaling pathway. Results suggested that curcumin has an effective role in counteracting both abnormalities in autophagy process and redox balance, supporting the potential utility of this natural product in effective t reatment of NASH. 
Introduction
Nonalcoholic fatty liver disease (NAFLD) is one of the most common causes of chronic liver disease worldwide with a prevalence rate ranging from 6 to 35 % [1] . NAFLD represents a wide spectrum of liver diseases from simple steatosis to a more severe and treatment-resistant clinical entity characterized by the appearance of inflammation, termed nonalcoholic steatohepatitis (NASH), which may in turn progress to cirrhosis and hepatocellular carcinoma [2] . NASH is the most common chronic liver disease in the Western world, it is primarily a disease of the obese and the prevalence of simple steatosis in obese patient reaches 60%, among those, 20-25% will develop NASH [2] .
The pathogenesis of NASH is still not fully understood, the disease is characterized by fatty accumulation in the liver due to an imbalance among hepatic lipid intake, synthesis, degradation and secretion. Patients with simple steatosis progress to NASH according to the "two-hit" theory; liver steatosis sensitizes hepatocytes to the second hits, which may be increased in oxidative stress, mitochondrial dysfunction, and cytokine/adipokine imbalance leading to hepatocyte damage, inflammation and fibrosis [3, 4] . macroautophagy, chaperone-mediated autophagy, and macroautophagy [6] Established functions for both macroautophagy and chaperone-mediated autophagy in hepatic lipid metabolism, insulin sensitivity and cellular injury suggest a number of potential mechanistic roles for autophagy in NASH. [7] . It is widely acknowledged that about 30 mammalian homologs of yeast autophagy-related proteins (Atg) have been identified which are involved in initiation and elongation of the isolation membrane, as beclin 1 [8] .
Beclin 1, the mammalian orthologue of yeast Atg6, is a 60-kDa coiled-coil protein that was discovered as a direct interactor of the antiapoptotic B-cell lymphoma-2 (Bcl-2) protein and was therefore given the name Bcl-2-interacting myosin like coiled-coil protein (Beclin 1). Beclin 1 is responsible for the nucleation process of autophagy and is downregulated by the mammalian target of rapamycin complex1 (mTORC1) .It plays a critical role in modulating the magnitude of the autophagic response involved in several physiological and pathological processes inside the mammalian cell [8] . that initiates autophagy [9] .
Oxidative stress defined as an imbalance between prooxidant antioxidant status plays a crucial role in the pathogenesis of many diseases including NASH. The relationship between oxidative stress and autophagy has not been fully elucidated [10] . 
Experimental design and animal grouping:
After an initial acclimatization for a period of one week, the rats were randomly divided into three equal groups as follows: Diego, CA, USA. A statistical probability of P < 0.05 is considered to be significant.
Results

Effect of curcumin on body weight:
The weight gain in grams was calculated as the difference between the body weight at the end and at the beginning of the 12 weeks as shown in table (Table 2 ).
In relation to liver tissue AMPK, ( table 2 ) Values are expressed as mean ± SD. *P was considered significant at <0.05; a significant as compared to the control group, b significant as compared to NASH group using One way ANOVA followed by Tukey's post hoc test for mult iple co mparison. [59]
In the current study, the use of curcumin markedly improve autophagy checked by elevated Beclin-1. 
